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1 -Introduction
Nobody likes hazardous waste. In particular, nobody wants a hazardous
waste disposal site in their neighborhood. Unfortunately, industrialized economies
continue to produce hazardous waste in large quantities and increasingly need
to find locations to treat and dispose of the waste. Out of this conflict are
born the two most common acronyms in the hazardous waste siting process:
NIMBY - Not In My Backyard, and LULU - Locally Unwanted Land Use.
This paper asks whether, in practice, NIMBY and LULU have resulted in
hazardous waste sites being located disproportionately in minority neighbor-
hoods, and if so, whether these neighborhoods have seen better or worse
economic performance as a result.
The most widely visible site decision in recent years in the U.S. has been
over the location of a national repository for nuclear waste. Public reaction
has been so strong that the process has been effectively halted for years on
end. The difficulties in finding sites for hazardous waste are not limited to
the nuclear arena. Location decisions about non-nuclear hazardous waste
facilities provoke equally strong reactions on a local level. While the need
to manage hazardous waste is relatively undisputed, there is little agreement
on where such facilities should be located. Compounding the problem is the
fact that there are sound theoretical arguments for the benefits as well as the
costs of hazardous waste facilities.
One aspect of the siting decision seems clear. Ceteris paribus, the skin
color and ethnic origin of the inhabitants of a community are, or at least
should be, irrelevant to the determination of an optimal site location.' How-
ever, in 1987, the Commission for Racial Justice found that communities
with commercial hazardous waste facilities had significantly higher minority
populations and concluded that the racial composition of communities has
been a factor in the location of commercial hazardous waste facilities (Com-
mission for Racial Justice (1987) [4]). Since the publication of that report,
the issue of environmental racism has surfaced frequently in the debate over
the location of new hazardous waste facilities. However, to date there remain
relatively few rigorous analyses of the role of race, or even economic factors,
1The words, ceteris paribus, are crucial to the approach taken in this paper. We
acknowledge that there are potentially important political and economic factors which
might be correlated with the locations of hazardous waste sites as well as with the racial
characteristics of the community.
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in determining the location of hazardous waste sites, nor has there been any
assessment of the long-run economic impact of such sites.2
In this paper, we fill this gap in the debate over the presence or absence of
environmental racism in siting hazardous waste facilities. We go on to discuss
the economic performance of communities with hazardous waste facilities.
Given the potential gravity of the issue of environmental racism, it is
surprising and somewhat discouraging that so little empirical work has been
conducted. In our opinion, this is partly because of the sensitivity of the
subject matter, but mostly because of the difficulty in gathering reliable
data.3 In this study, we attempt to remedy this deficiency and disentangle
the rhetoric from the facts. We make use of a series of newly available data
sets from the EPA in conjunction with data from various US population
censuses. Going beyond a static analysis of correlations, we test directly
whether minority communities are more likely to receive new hazardous waste
facilities. In addition, we test whether communities that have such facilities
have faster or slower economic growth over long periods of time.
These two issues are at the core of the debate over environmental racism
and over the broader question of whether hazardous waste facilities provide
economic benefits or economic costs for a location. Opponents to sites typ-
ically argue that the dangers associated with the presence of a site pose
unacceptable, and potentially unknowable, risks for the community at large;
proponents often counter with the argument that such sites provide jobs and
taxes for the locality and thus their benefits outweigh the potential risks.
When sites are to be located in minority neighborhoods, proponents may go
on to assert that it is precisely these neighborhoods which need economic
development the most and thus are most likely to benefit from the presence
of a waste facility. Opponents counter that this is merely a front for en-
vironmental racism, that locating waste sites in minority, and thus poorer,
2Hamilton (1993, 95) [8] [7] comes closest to addressing the first question. He con-
siders factors that affect the expansion plans of existing hazardous waste sites. Kiel and
McClain (1995) [10] [11] partly address the second question by presenting a case study of
an incinerator siting in North Andover, Massachusetts but their analysis is limited to the
impact on housing price appreciation only.
3Typically one must file requests under the Freedom of Information Act to gain access
to EPA data, although increasingly data sets are being made available over the Internet.
A notable exception is the work done by Anderson, et al (1994) [1] and Anderton, et al
(1994) [2] [31 which assembles data at the level of the census tract.
RACE, WASTE, AND LONG-RUN OUTCOMES
neighborhoods does double damage since the residents do not have the eco-
nomic and political resources to prevent the site in the first place, nor do
they have the resources to flee the effects once the site is present.
Our results speak to most, if not all, of these issues. We find some ev-
idence that sites are more likely to be located in minority neighborhoods
even after controlling for the characteristics of the location. In particular, in
a very disturbing result, we find that the locations of new hazardous waste
sites tend to be positively associated with the initial economic status of the
neighborhood. Since minority population shares and economic indicators are
negatively correlated across locations as a whole, this finding raises the possi-
bility that environmental racism is a significant factor in locating hazardous
waste sites.
The results on the long run economic performance of locations with waste
sites are quite clear cut. We find no benefits from having or acquiring a site.
Quite the contrary, waste locations show weaker income growth, faster rises
in unemployment, slower increases in education levels and smaller increases
in housing values. Poverty rates, while falling across all regions, actually rise
for areas with waste sites. Controlling for the initial characteristics of the
locations changes the results for larger geographic areas (counties), but not
for smaller areas (zip codes).
There has been a small amount of work on the factors that determine
the location of hazardous waste site, including the role of minority popula-
tions. To our knowledge, there has been no work evaluating the comparative
long-run performance of areas with and without hazardous waste sites.4 The
aforementioned report of the Commission for Racial Justice (1987) [4] raises
the issue of environmental racism by providing the first comparison of com-
munities at a point in time. Using available EPA data and socio-economic
data at the level of zip code and county, they test the equality of mean lev-
els of minority population shares, household income and housing values for
communities with and without commercial treatment, storage, and disposal
facilities (CTSD). s They find that the minority population is almost twice as
4A study by Gould(1986) [5] compares zip codes with generation of hazardous waste to
the rest of the zip codes in the U.S. ; Greenberg and Anderson(1984) [6] conduct a similar
study in the state of New Jersey for communities with and without abandonned landfills.
Both studies are not addressing TSD facilities and do not include any dynamics.
5Commercial,. treatment, storage, and disposal facilities (CTSD) are sites that process
hazardous waste for a fees. See Section 3 for more details.
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large in zip codes with CTSDs as in those without commercial waste sites.
In addition, they find higher mean household income and higher mean house
prices in areas with waste sites. Comparing zip codes with CTSDs to the sur-
rounding county, the report finds significantly higher minority populations
and significantly lower mean housing values and household incomes. The re-
sults provide compelling evidence on the correlation between waste locations
and minority communities. However, the data and techniques employed do
not address the possibility that the minority share of the population is prox-
ying for other economic or political factors which influence the decision to
locate waste facilities.
Hamilton (1993) [8] explicitly considers the factors that influence firms
when determining hazardous waste sites concentrating on the role of collec-
tive action, as measured by voting turnout in the county. To test the impact
of community characteristics, including the share of minority population and
voting propensities, he focuses on the expansion plans of existing CTSDs. His
results show that a higher voting propensity reduces the probability that an
existing CTSD will choose to expand and no other socio-economic variables
enter significantly. However, Hamilton does show that the probability of
expansion of a CTSD is higher in a community with a high non-white pop-
ulation. Additional tests show that the non-white population matters for
planned capacity reduction, a larger minority population reduces the proba-
bility that waste capacity will go down. Also, in a test of siting decisions in
the period 1970-1987, Hamilton reports a positive and significant coefficient
on the non-white population share.
In a series of paper Anderton and his colleagues (Anderton et al (1994)
[2] [3], Anderson et al (1994) [1]), use census tract data to evaluate the
possibility that minority populations are disproportionately high in tracts
with a commercial waste site. They find that within the tract itself the
minority population is lower but that in the surrounding tracts the minority
population is significantly higher.
The paper is structured as follows: first we discuss the relationship be-
tween site location and minority share in the population with special reference
to the likely problem of endogeneity. In section 3, we discuss the data we
have collected. In section 4, we revisit the data on the correlation between
race, waste sites, and other socio-economic variables. Next, we test for the
effects of race and other socio-economic variables in site location. In section
6, we turn to the long run relationship between waste sites and the economic
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performance of neighborhoods. We also ask whether areas with sites are
more likely to increase their minority populations. Section 7 concludes.
2 Cause or Effect or Both?
The issue of race and hazardous waste is a sensitive one and for the partic-
ipants in any given siting decision the niceties of theoretical arguments are
largely deemed irrelevant. However, in this section, we try to outline the
competing theories and be precise about what we mean when we say that
race does or does not matter for the arrival of hazardous waste sites. We
start by contemplating the siting decision, as if made by a profit maximizing
race-neutral firm.
While siting decisions are often made with intense participation of polit-
ical entities, it is useful to think about the decision of a profit-maximizing
firm that is going to run a commercial hazardous waste disposal site, i.e. it
will make money disposing of the hazardous waste of other companies. We
begin with the assumption that the firm is race-neutral in its siting decision
(imagine that the firm can see every attribute about a potential site except
the racial composition of the inhabitants.)
Since the firm is profit maximizing, it will prefer sites with the greatest
potential for attracting customers for its product (waste disposal) and those
with the lowest fixed and variable costs. Typically these customers would be
manufacturing plants which tend to be clustered geographically, often in or
near urban centers. To the extent that these manufacturing customers are
located in urban areas, or even in minority neighborhoods within the urban
area, then the firm will be more likely follow suit. This might lead to waste
disposal sites in minority neighborhoods even if the siting firm knows nothing
about the racial composition of the potential location.6
On the cost side, firms will prefer to locate in areas with lower land prices
and with expected lower costs of operation, labor, utilities and other inputs.
Given these desires and the need to be relatively close to its customers, the
siting firm will be likely to choose a low labor cost area, i.e. a relatively
low income, low land price neighborhood. Since poor neighborhoods with
these attractive attributes to the firm are more likely to have higher minority
6 The possibility remains that the customers for the waste disposal facilities considered
race in their siting decisions.
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populations, even a race-neutral firm will be more likely to choose a location
with a larger minority community.
Hamilton (1995) [7] offers another factor in the siting decision of the firm.
He argues that firms will choose to minimize costs associated with political
opposition to the siting. If minority neighborhoods are less politically ac-
tive, then again the race-neutral firm will be more likely to locate in such a
neighborhood.
As stated at the outset, the racial composition of a neighborhood should
not influence the location decision of a hazardous waste decision if all other
neighborhood attributes are identical. If we select groups of otherwise iden-
tical neighborhoods, in terms of density of manufacturing activity (demand),
land prices (fixed costs), income (variable costs), and political activism, and
still find that minority neighborhoods have all the waste sites then we could
reasonably state that we had evidence that race matters for hazardous waste
site locations, i.e. 'environmental racism'. We will impose this stringent set
of requirements before reaching any conclusions.
There remains yet another potential problem in determining if race in-
fluenced waste site locations. Looking at the relationship between race and
site locations at any single point in time, even controlling for the factors
mentioned above, we still cannot determine which came first, the minority
characteristics of the neighborhood or the waste site itself.
One of the deadliest environmental accidents in history provides an il-
lustrative example of the nature of the problem in determining if hazardous
waste sites are racially determined. In Bhopal, when the Union Carbide plant
released the deadly gas, the victims were predominantly poor and from the
lower castes of Indian society. Was Union Carbide guilty of environmental
racism, i.e. did it locate its plant in a lower caste neighborhood intentionally?
Or rather did the neighborhood become predominantly lower caste once the
plant had located there? In the first case, the company deliberately selects
a neighborhood based on its racial characteristics, while in the second the
presence of the plant lowers land values, attracts lower caste residents and
thus determines the characteristics of the neighborhood. Simply observing
the fact that victims were from lower castes does not resolve the question.
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2.1 Waste Sites and Economic Outcomes
The relationship between getting a waste site and the minority share of the
population is not the end of the story, nor of the public debate. Even if race
is found to be factor influencing the siting decisions, some argue that this
actually is to the benefit of the receiving community. Here we provide a brief
overview of the pros and cons of gaining a hazardous waste facility.
The argument against a site arrival is perhaps best understood, especially
by homeowners, through an analogy to the dramatic example of Love Canal in
New York State.' In that case, there was the sudden and largely unexpected
announcement of an immediate health threat literally in the backyards of
the residents. Similarly, the arrival of a hazardous waste facility represents
a potential threat to the residents through their possible exposure to a toxic
substance. This positive real, or perceived, probability of exposure may
cause the community to be less attractive to current and potential residents.
In addition, homeowners may suffer a loss in their house value and local
businesses may find that the decreased attractiveness of the community leads
to lower revenue streams.
On the other hand, there are potential benefits to a community from a
site arrival. Waste disposal facilities employ workers, pay property and other
taxes and generally act as do other employers. Proponents of such facilities
usually cite the employment and tax benefits of site location. These benefits
are presumably more important in neighborhoods with low incomes, high
unemployment and low tax bases, i.e. poor neighborhoods stand to benefit
disproportionately from the arrival of hazardous waste facilities. 8
To carefully document the relationship between neighborhood character-
istics and waste site arrivals, we undertake the following set of steps. First,
we consider the difference in characteristics, especially race, between neigh-
borhoods with and without sites, where a neighborhood is either a county
or a zip code. Next we control for other, non-race, socio-economic charac-
teristics and estimate the correlation of the minority share of the population
7We should caution that the Love Canal example is not directly analogous to the data
we employ. The hazardous nature of the Love Canal was presumably unknown to the
residents.
8These benefits may be enhanced if the waste facility is colocated with a manufacturing
site. Especially in recent years, states and localities have been fighting to attract man-
ufacturing facilities with a wide variety of tax and other incentives. No similar surge in
activity has taken place for pure waste disposal facilities.
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and the probability of having a waste site. Finally, we estimate the effect
of increased minority residents on the probability of subsequently gaining a
waste site.
3 Data: Sources and Limitations
The data set we construct is a match of records on operating hazardous
waste sites from the EPA with socio-economic characteristics from various
population censuses.
3.1 Waste Data
The Biennial Reporting System (BRS) of the Environmental Protection Agency
is a national system that collects data on the generation and management of
hazardous waste in the United States in odd-numbered years. It is an integral
part of the Office of Solid Waste's management of the Resource Conservation
and Recovery Act (RCRA) Subtitle C program and provides the States and
EPA with a tool for monitoring activities carried out by RCRA-regulated
hazardous waste handlers. BRS captures detailed data from two groups of
handlers: Large Quantity Generator (LQG) and Treatment, Storage and Dis-
posal(TSD) facilities. We work with the 1991 data file. 9 From the various
forms in the BRS, we assembled data on three types of facilities, commer-
cial treatment, storage, and disposal facilities, generators with on-site TSD
facilities, and pure generators with no TSD capabilities.10 We ignore the
final category, pure generators, and create two classes of facilities for our
analysis: commercial TSD sites, and all TSD sites. A facility is classified
as "commercial" if it has at least one system that is commercially available
to any generator that want to use it for hazardous waste management. In
counterpart, a non-commercial facility has all its systems available only for
management of hazardous wastes generated on site or by facilities owned by
the same company.
Data on the start date for facilities is not available in the BRS, however
9Data prior to 1991 was deemed excessively unreliable in discussions with several con-
tacts at the EPA.
10A detailed description of the steps involved in assembling the dataset is available in a
separate appendix upon request to the authors.
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we obtained, via a Freedom of Information Act request to the EPA, a file1containing the EPA ID , address and "existence date" of all facilities for which
this information was available. The existence date of a facility is either the
date it started operating or the date it started construction or the planned
date for starting construction and we have no way of determining which of
the three it is for each facility.
The final data set is by no means a perfect match with the existing
hazardous facilities in 1991. Within the BRS, numerous facilities reported on
only one form even though they were supposed to use multiple forms which
makes matching information accross forms a particularly difficult exercise.
However, this problem is more acute when trying to measure capacity or
utilization of sites within an area and should be less severe for our analysis,
which is limited to counting sites in a location.
3.2 Socio-economic Variables
The socio-economic information is for the years 1970, 1980 and 1990 at the 5-
digit zip code and county levels. For county information, the sources are the
"County and City Data Books" of 1994 and 1983 and the "County and City
Data Book, Consolidated File 1947-1977". The zip code information is from
the Census of Population and Housing for 1970, 1980, and 1990. The 1970
Census contains information only for the zip code areas which fall entirely
within a Standard Metropolitan Statistical Area (SMSA) while the 1980 and
1990 censuses report information for all zip code areas.
We use two definitions of the minority population in the neighborhood,
percentage of black residents and the percentage of non-white residents. It is
•4 not obvious a priori which of these is better at capturing the racial makeup
of a neighborhood. Definitions of all the variables are presented in Appendix
A. As outlined above, we need to adequately control for other characteristics
of the locations in order to test for the presence of racial effects.
The additional socio-economic variables we consider are measures of in-
come (per capita income, by race for 1990, median income, median family
income , depending on availability by year), other measure of economic per-
formance ( poverty rate, unemployment rate), measures of education (per-
centage of the population with a high school degree, percentage of the popula-
tion with a college degree), voter turnout in the presidential election (county
variable only), degree of urbanization, population density (county only), me-
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dian house value, rental share of total housing, share of employment in man-
ufacturing, percentage of households living in same residence as five years
previously, and percentage of households living in same state as five years
previously.
4 Characteristics of Locations with Sites
Before attempting to answer the questions of whether sites are more likely to
be located in poor and/or minority neighborhoods and whether the presence
of sites is harmful to long run growth and development, we consider the
characteristics of locations with and without TSD facilities. Previous studies
have provided evidence of this type. The Commission for Racial Justice
(1987) [4] argues that locations with commercial TSD facilities have higher
minority populations, lower incomes and lower housing values while Hamilton
(1991) [9] reports that counties with commercial TSD sites have significantly
higher non-white population, median income and housing values as well as
lower voter turnout. However, because we use a broader definition of a waste
site in this study and because we are attempting to shed light on the changes *
over time we revisit these issues, with some different results.
4.1 The situation in 1990
Table 111 contains the means for a wide range of socio-economic variables for
counties and zip codes with and without TSD sites in 1990. Table 2 contains
the comparable numbers for locations with and without commercial TSD
sites. There are 3126 counties and 8106 distinct TSD sites (of which 510 are
classified as commercial) in our data sets in 1990 . Of those 3126 counties,
1366 contain at least one TSD site, while 186 have more than 10 hazardous
waste sites. Of those counties with sites, 278 contain at least one commercial
treatment, storage and disposal facility, while 39 contain multiple commercial
TSDs.
There is little question that counties with and without sites differ dra-
matically along most dimensions. As found by other researchers, counties
with TSD sites have significantly higher black and non-white populations.
On the other hand, all the measures of income and economic welfare are
"
1The Tables are in Appendix B.
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higher in counties with TSD sites. Per capita and median household income
are almost 20% higher for counties with waste facilities, while poverty rates
are significantly lower, 14.2% with sites versus 18.7% without. Measures of
housing values are also higher in TSD counties, median housing prices are
almost 50% higher and median monthly rents are almost 30% higher. Even
unemployment is lower on average for counties with facilities. In addition,
measures of human capital are better as well, 72.6% of residents have high
school degrees and 15.9% have college degrees in waste site counties, com-
pared to 67.2% and 11.6% respectively in counties without sites.
These findings of higher minority populations and better economic in-
dicators for counties with waste sites is highly unusual for the U.S. Across
all counties, larger minority populations are significantly negatively corre-
lated with measures of economic well-being. Table 3 reports the correlation
coefficients black and non-white populations with our set of socio-economic
variables across all counties and zip codes. Income measures show negative
correlations, poverty and unemployment rates positive, educational attain-
ments negative. 12
As mentioned in section 2, one aspect of the correlation between race and
waste sites may hinge on the political process. Hamilton (1993, 95) [8] [7]
uses voter turnout in the county to proxy for the degree of political activism
in the area. Voter turnout for the presidential election years of 1988 and
1992 is substantially lower in areas with waste sites.
Counties with at least one TSD site present are substantially urban,
highly populated areas with higher incomes. Residents of those counties
are more likely to be renters rather than owners, less likely to be living in
the same house 5 years previously, but more likely to have switched coun-
ties within the same state. Counties without hazardous waste facilities have
more farmland, dramatically lower population densities, and fewer residents
employed in manufacturing.
One difficulty in using counties as the measure of location is the large
difference in county definitions across states. 13 For this reason, throughout
the analysis, we also consider locations as defined by 5-digit zip codes. We
12In results not presented here, we also find that minority population and economic
well-being are negatively correlated within the set of counties containing TSD sites.
13For example, Georgia has a population of 6,500,000 living in 58,914 sq miles divided
into 159 counties. California has a population of 28,630,000 million on 158,704 square
miles with only 58 counties.
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have socio-economic information at most for 29069 zip codes.' 4 4056 neigh-
borhoods contain at least one site, while 701 have more than three TSDs
present. Commercial facilities are present in 425 zip codes.
The dramatic differences in socio-economic variables seen at the county
level are even more evident in the zip code definition of location. At this
level of aggregation, we now see significant much larger differences in the
minority population across the two categories. Neighborhoods with TSD
sites have significantly higher minority populations, both black and non-
white. The superior economic status of these neighborhoods is again evident
with higher income, lower poverty, higher house and rental values, and higher
proportions of high school and college graduates. The higher urbanization
rates are accentuated using the narrower geographic definitions.
The 1990 zip code data also include information on per capita income
for white and black residents. While both whites and blacks have higher
incomes in neighborhoods with waste sites, the differences are much larger
for black incomes. Per capita income for black residents in zip codes with a
TSD facility is almost double that in zip codes without a facility.
4.2 Commercial sites
Previous work on race and waste has focussed solely on the presence of com-
mercial TSDs, i.e. those facilities which receive and dispose of waste but
presumably are not directly associated with a manufacturing operation. Ta-
ble 2 reports county and zip code means for locations with and without a
commercial TSD. All the major results found for TSDs as a group hold here as
well. Minority populations are significantly higher in commercial locations,
and economic indicators are general better for commercial sites. However,
the differences in the minority populations are larger while the differences in
the economic indicators at the zip code are less dramatic.'5
14We will refer to zip codes as neighborhoods, although that designation may be more
appropriate for urban rather than rural locations. Anderton et al (1994) [1] [21 [3] argue
that the census tract is the appropriate level of aggregation for investigating the issue of
race and environmental racism.
15These results help explain the lack of attention to the economic indicators in previous
work which has focussed on commercial TSDs.
RACE, WASTE, AND LONG-RUN OUTCOMES
4.3 Locations with Multiple Sites
One argument by groups arguing for the existence of environmental racism
is that minority communities are not only more likely to be the location of a
hazardous waste site but that they are more likely to have multiple waste sites
present. However, the presence of multiple sites in minority neighborhoods
by itself does not necessarily provide evidence for environmental racism since
site-specific factors, potentially unrelated to the size of the minority popu-
lation, may attract waste sites. To explore the evidence on this additional
aspect of the theory of environmental racism, we tabulate means for our set
of socio-economic variables for locations with multiple TSD facilities in Table
4 . We compare counties with 10 or fewer sites to those with more than 10,
and zip codes with 3 or fewer sites to those with more than 3.16
Counties with more than 10 hazardous waste sites had significantly higher
black and non-white populations. All the indicators of economic well-being
again are better in multiple site counties than in counties with one site or
none. These results are generally confirmed in the zip code level analysis.
Neighborhoods with more than 3 TSD sites are again more urban with higher
minority populations, higher income, and higher property values than those
neighborhoods with 3 or fewer sites.
Our results differ from those found in previous work. We find, as did
others, that minority populations are more concentrated in locations with
hazardous waste sites. However, the positive relationship between poverty
and waste sites is emphatically reversed in this data. At some level, this is
surely due to the degree of urbanization of the neighborhoods with TSDs.
Urbanization is positively correlated with black and minority population and
is strongly positively correlated with income, negatively with poverty and
unemployment, and positively with housing and rental values. To the extent
that hazardous waste sites locate primarily in urban areas, this could explain
the differences found in the data. In the next section, we explore whether
racial characteristics are significantly correlated with the presence of TSDs
after controlling for other location characteristics.
16The choice of these groupings does not affect the results.
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4.4 Controlling For Other Factors
Comparison of means for counties and zip codes reveals that while minority
population shares are higher in locations with hazardous waste facilities, so
too are all measures of income and economic well-being. These results do not
reveal whether racial characteristics are significant once other factors such
as urbanization are taken into consideration. To answer this question, we
estimate an equation of the form
Yi = c + aR + Xi + E (1)
where Y2 = 1 if there are one or more hazardous waste sites in the geographic
location, R, is the racial variable, the percentage of population that is black
or non-white, and Xi is the vector of other locational characteristics. This
specification cannot determine the causality between race and waste but does
allow us to control for urbanization and income. The results for counties and
zip codes for 1990 are given in Table 6, results for commercial TSDs are in
Table 7.
For all TSDs at the county level, neither of the minority population mea-
sures is significant in any specification. In fact the point estimates are neg-
ative in both cases. In somewhat of a surprise, the measure of income and
both measures of education are positively correlated with the probability of
having a site and urbanization, while positive, is not a significant predic-
tor of TSD locations across counties. Some other measures do enter with
the predicted sign, unemployment and manufacturing employment are both
positively correlated with site locations. In addition, political participation
measured by voter turnout is negatively correlated with the presence of a
TSD.
The results change substantially when we consider the presence of TSDs
in zip codes. In every case, racial characteristics are strongly significantly
correlated with hazardous waste site location. The largest change comes
from the urbanization indicator which now enters with a strong positive
and significant coefficient. Unlike the county results, median income and
unemployment are no long significant, although still positive, while poverty
still enters negative and significant.
Although median household income does not enter significantly, we in-
clude specifications entering per capita black and white income separately.
The results are dramatic, white income is significantly negatively correlated
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with the presence of waste sites while black income enter positively and sig-
nificant.
Among other variables, high school education levels still are positive and
significant although now the sign on college education is reversed and is
negative and significant. Housing values are positively correlated on in the
zip code specifications as is the share of employment in manufacturing.
Table 7 contains similar specifications for commercial TSDs. In every
case, both county and zip code, minority populations are positively corre-
lated with the presence of commercial TSDs after controlling for other vari-
ables. Again the income variable differs strongly by race. White income is
negative but not significant while black income is again positive and signifi-
cant. As expected, manufacturing employment and urbanization are strongly
positively correlated with commercial site location.
5 Where TSDs Locate
The results from section 4 show a significant correlation between the presence
of hazardous waste facilities and higher minority population. However, as
discussed earlier, this fact is not sufficient to show that race is a factor in siting
waste facilities. There remains the possibility that the racial composition of
the neighborhood changes after the arrival of a waste site. In this section,
we provide a direct test of the importance of ex ante racial characteristics on
the subsequent location of hazardous waste sites.
To construct such a direct test, we make use of the dating information
received from the EPA. Selecting only those locations without waste facilities
in 1970, we test the impact of the 1970 socio-economic characteristics on the
subsequent arrival of waste facilities. Of the 3141 counties in our data set,
1870 had no sites in 1970, 687 had at least one site in 1970 and the remaining
counties may or may not have had a site in 1970 but had a site in 1990. This
last group of counties provides particular problems. We know from 1991 EPA
data that there was a site in 1990 but we do not know the start date of the
site. We assume these locations had a site in 1970.17 We first estimate a
probit adding only the 1970 racial characteristic as an explanatory variable,
Y,1990 = c + aRi,1970 + E. (2)
17We have also run a specification assuming these uncertain cases did not have a site in
1970 but gained one subsequently and the results do not differ.
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Table 8 contains the results. They broadly confirm the findings of the con-
temporaneous probits as the minority population enters positively in all spec-
ifications and is significant except for the county-TSD pairing.
Of course, this simple specification does not adequately address the pos-
sibility that other economic and political factors are the true source of site
selection. Considering other locational attributes in the initial year we esti-
mate
Y,1990 = c + aRi,1970 + ,Xi,1970 + ei. (3)
Additional socio-economic variables include indicators of income, poverty,
unemployment, education, urbanization, population density, housing value,
and the share of the labor force in manufacturing.
Table 9 reports the county and zip code results for all TSDs. The racial
measures while positive are not significant for the counties or the zip codes.
As expected, urbanization and manufacturing employment are the strongest
predictors of subsequent site location. As found by Hamilton, voter turnout
enters with a negative and significant sign in the county probits, higher politi-
cal participation reduces the probability of receiving a waste site. Population
density enters with the predicted negative sign in the country regressions as
site are more likely to be located in the least populous regions.
Table 10 contains the county and zip code results for the commercial
TSDs. The racial measures are positive and significant for the counties, pos-
itive but not significant for the zip codes. Again urbanization and manufac-
turing employment are the strongest predictors of subsequent site location.
At the county level, we find that median family income is positively associ-
ated with site arrivals.
The cumulated evidence in this section provides a picture of the evolution
and current status of hazardous waste site in the U.S.. We find that waste
sites are found disproportionately in minority communities, even after con-
trolling for other socio-economic characteristics. In addition, we find weak
evidence that the minority status of an area in 1970 was positively associated
with the arrival of a hazardous waste site in the following twenty years. In
the following section, we provide evidence on whether the presence or arrival
of these sites is good or bad for the community.
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6 Long-run Economic Performance
Thus far we have concentrated on the question of whether hazardous waste
sites are located disproportionately in minority communities. The results
of the preceding section strongly suggest that this is true, although the di-
rect evidence on environmental racism cannot be construed as overwhelming.
Now we turn our attention to the effects waste sites on the economic per-
formance and racial composition of the community. We focus on two main
questions, first, do areas with TSDs in 1970 see faster growth in minority
populations than areas without TSDs, and second, do areas with TSDs in
1970 experience better or worse economic performance. These two questions
just begin to explore the questions of interest regarding the impact of waste
sites on the surrounding communities. In particular, we have no indicators
of health or non-economic welfare for the areas under study and thus we are
ignoring any potential externalities that the presence of a hazardous waste
site might have on health, or any other unmeasured indicator.'8
Unfortunately, we will not be able to deliver a clean-cut answer to the
question of whether the presence of waste sites helps or hurt economic perfor-
mance due to problems with unobserved variables and a lack of instruments.
However, we can examine the correlation of the presence or arrival of waste
sites with long run economic performance and community composition.
Table 11 document the changes in the socio-economic characteristics of
counties and zip codes from 1970 to 1990. We report mean changes for lo-
cations with and without a hazardous waste site in 1970, and those that
acquired a site between 1970 and 1990. Comparing locations with and with-
out sites initially, we find significant differences for almost every character-
istic in both zip codes and counties. The minority share of the population,
both black and non-white, increased substantially in areas with waste sites
initially, while it decreased in counties without a TSD in 1970.
Economic performance was significantly poorer for initial TSD locations.
Per capita and median family income grew more slowly, as did the median
value of housing. For both counties and zip codes, poverty rates declined
faster in areas without waste sites in 1970. Poverty rates fell 1% in zip codes
without TSDs, but actually rose more than 2% in zip codes with a site.
18To reiterate, we are not arguing that our variables measure all possible deleterious or
beneficial impacts of waste sites on the surrounding area. Rather, we focus on available
economic indicators such as mean income and poverty rates.
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Other variables show similar patterns. Unemployment rose more slowly
in counties with initial waste sites but faster in zip codes with initial waste
sites. For all areas, the increase in the population with at least 12 years
of school was slower for waste areas. Counties with site showed a faster
increase in college grads but zip codes showed slower increases. The share
of rental housing rose much more in waste areas than non-waste locations.
Manufacturing employment fell on average in all areas, but did so much faster
in areas with TSDs in 1970.
Looking at the impact of the arrival of a TSD on an area that did not have
one in 1970 (Column 2 in Table 11) we again find substantial and significant
differences for zip codes but few for counties."9 Neighborhoods that acquired
a site showed relative increases in the minority population, and poorer out-
comes for every economic indicator. Poverty increased at acquirers instead
of falling, income measures rose less, and unemployment rose more. Other
indicators also fared poorly in locations with an arriving site, housing values
grew more slowly, rental units rose sharply, and manufacturing employment
decreased 9%.
These results provide no evidence that hazardous waste sites are pro-
viding economic benefits for the surrounding community. At all levels of
geographic aggregation, areas with a TSD in 1970 and areas that acquired a
TSD between 1970 and 1990 performed relatively poorly with slower growth,
rising poverty and rising unemployment.
One possibility for the poor performance of TSD locations taken as a
whole is that they represent areas with heavy concentrations of manufactur-
ing and thus suffered disproportionately from the relative decline of manufac-
turing in the period. If so, we might expect to see better performance from
areas with commercial TSD sites, if in fact those facilities are less likely to be
directly associated with manufacturing operations. 20 Table 12 report changes
in the socio-economic variables for locations with and without a commercial
TSD in 1970. While fewer differences are statistically significant, due possi-
bly to the smaller samples, we again see that commercial TSD locations have
significantly higher increases in their minority populations and substantially
poorer economic performance.
19Poverty rates fell more slowly for counties that gained a TSD while college attainment,
urbanization, and population density increased more quickly.200f course, commercial TSDs may choose to locate near manufacturing facilities who
are their primary customers.
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To check whether other characteristics of TSD locations are the source
of the poorer long run outcomes, we perform two tests to control for initial
characteristics. We first regress the change in the socio-economic variable
on its initial (log) level, Xi,1970, as well as on dummies for locations that
acquired a site, Gi, and those that had a site initially, Di,1970,
AXi = aDi,197o + jGi + yXi,197 0 + ei. (4)
Results from equation 4 are in Table 13. The relative increase in the
minority population at TSD locations remains unchanged, even after con-
trolling for the initial levels. The black and minority populations in TSD
locations rose 1.8%-4.5% more over the period. Conditioning on initial levels
does changes the results on economic performance. Whereas previously we
saw initial TSD locations in both counties and zip codes perform poorly, now
we see some superior economic performance at the level of the county. Per
capita and median family incomes, housing values and education measures
rose more for TSD counties, while unemployment rose slightly more slowly.
However, poverty rates continued to increase faster.
The zip code results confirm the emerging picture of particularly poor
performance for smaller geographic areas. Zip codes with TSDs in 1970 saw
slower income growth, substantially higher poverty rates, higher unemploy-
ment, lower housing values and worse education outcomes.
As a final check on these results we include additional controls for county
and zip code characteristics in 1970 in our regression,
AXi = aDi,197o + 3Gi + 0Zi, 1970 + ei, (5)
where includes initial (log) levels of minority population, income, urbaniza-
tion, poverty, unemployment, rental housing share, housing value, educa-
tional attainments, and the manufacturing employment share. Results from
equation 5 are in Table 14.
The results for counties are essentially unchanged: minority populations
increase significantly faster, and most economic performance measures are
better or no worse for initial TSD locations. For zip codes, we continue to
see faster minority population growth, slower income growth, increases in
poverty rates, and worse educational performance.
The overwhelming evidence on long run performance for areas with haz-
ardous waste sites is negative. For zip codes with TSDs, all the results show
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worse outcomes, especially on the measures of poverty, income, and educa-
tion. Counties with TSDs do show better performance after controlling for
initial characteristics of the location.
7 Conclusions
This paper has addressed the questions of how hazardous waste locations
interact with minority populations. We find strong evidence that for counties
and especially zip codes, waste sites of all kinds are disproportionately located
in minority communities. This is true even though waste sites tend to be
located in higher income, higher house price locales.
As we stress throughout, this correlation does not imply causality, or in
other words, this by itself is not evidence of environmental racism according
to our definition. To provide a direct test for the presence of environmental
racism in waste siting, we consider the role of the minority population in 1970
on subsequent site arrivals. Areas with larger minority populations in 1970
do have a higher probability of receiving a site. However, this relationship
weakens when other community characteristics are considered. We conclude
that there is evidence that environmental racism played a role in site locations
but that the evidence is weak.
To complete the picture on the interactions between community charac-
teristics, especially race and income, and hazardous waste sites, we look at
the economic performance of TSD communities over a long horizon. Here
the evidence is quite stark. Whatever the reason that minority communities
receive waste sites, it is clear that the sites do not improve the economic out-
comes of the communities. By all measures, economic performance is worse
for neighborhoods that had or received a site compared to those that were
TSD-free. In addition, TSD neighborhoods increased their minority popula-
tions while non-TSD neighborhood saw a decline in their minority residents.
This paper does not complete the picture on the relationship between
race and hazardous waste facilities. We feel that more research is needed
on several fronts. First, the complex relationship between neighborhood
structure and these facilities is just beginning to be understood. Perhaps,
more importantly, the economic benefits and disadvantages associated with
site arrival should be considered at finer levels of geographic details as well
as with substantive studies of individual events.
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Appendix A: Definition of the Variables
1. Black : Percentage of the total population classified as "black".
2. College: Percentage of individuals over 18 years old (25 for 1970) with
a college degree (Associates, Bachelor, or Graduate).
3. High School : Percentage of individuals over 18 years old (25 for 1970)
with a high school degree.
4. MedIFam : Median family income for the area under study.
5. MedInc : Median household income for the area under study.
6. ManufEmp : Percentage of employed persons 16 years (14 years for
1970) and older working in manufacturing.
7. Medvalue : Median value of owner occupied one-family housing units
in the area under study.
8. Non-white : Percentage of the total population classified as "Non-
white"; this includes black, hispanic and asian among others.
9. Percpa : Per capita income for the total population in the area (1989).
10. PercpaB : Per capita income for the black population in the area (1989).
11. PercpaW : Per capita income for the white population in the area
(1989).
12. Popdens : Population per square mile (available only for counties).
13. PopQuart : Percentage of the population living in non-institutionalised
group quarters.
14. Poverty : Percentage of the total population who is part of households
with income classified below the poverty threshold.
15. Rentals: Percentage of the occupied housing units which are rented.
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16. Samehous : Percentage of individuals over 5 years old who live in the
same housing unit as five years ago.
17. Samest : Percentage of individuals over 5 years old who live in the
same state as five years ago.
18. Unemp : Percentage of civilian labor force 16 years (14 years for 1970)
old and above unemployed.
19. Urban : Percentage of the population living in urban areas excluding
towns with population of 2500 outside of urbanized areas.
20. Voturni : Percentage of voter turnout in the year i presidential elec-
tions.
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Appendix B: TABLES
RACE, WASTE, AND LONG-RUN OUTCOMES
All Sites County - 1990 All Sites Zip code - 1990
Without With Result of Means Without With Result of Means
- - Equality Test - - Equality Test
Black 8.09 9.36 ** 6.47 11.15 * *
Non-white 12.13 13.1 * 10.17 17.41 * *
Percpa 10189 12136 * * 12120 13958 •
MedInc 21842 26888 * * 26620 31159 S •
MedIFam 26565 31800 * *
Poverty 18.69 14.15 * * 15.04 12.81 •
Unemp 6.77 6.48 * * 6.74 6.6
Voturn88 56.67 50.6 * *
Voturn92 61.94 58.06 •
High School 67.19 72.55 *** 71.5 74.85 * *
College 11.6 15.87 *** 18.62 22.72 * *
Urban 23.14 53.85 * * 25.01 74.43 * *
Popdens 56.37 432.2 * *
Medvalue 44150 65968 * * 66063 93969 •
Rentals 25.62 29.64 * * 24.66 35.62 * *
ManufEmp 16.59 21.07 * ** 17.94 20.33
Samehous 60.83 55.75 * * 60.83 53.44 *•* *
Samest 31.33 34.1 •
PercpaW 12681 14838 * * *
PercpaB 5372 10011 •
# Areas 1760 1366 25013 4056
* reject mean equality at 10% significance level.
** reject mean equality at 5% significance level.
* * * reject mean equality at 1% significance level.
Table 1: Means Comparison Test for Areas with and without TSD sites in
1990.
RACE, WASTE, AND LONG-RUN OUTCOMES
Commercial Sites County - 1990 Commercial Sites Zip Code - 1990
Without With Result of Means Without With Result of Means
- - Equality Test - - Equality Test
Black 8.34 11.86 * ** 7 15.08 * *
Non-white 12.15 16.69 * * 11 23.3 * *
Percpa 10860 13803 * * 12364 13158 * * *
MedInc 23254 29990 ** 27216 29277 * *
MedIFam 27662 35366 * *
Poverty 17.1 12.61 * * 14.73 14.55
Unemp 6.68 6.28 ** 6.71 7.51 * *
Voturn88 54.34 50.59 •*
Voturn92 60.47 57.89 •**
High School 69.04 74.71 * * 71.98 71.11
College 12.99 18.37 *** 19.17 20.23 *
Urban 33.39 69.67 * * 31.23 78.26 * *
Popdens 160.17 845.3 • •
Medvalue 50824 83346 * * 69618 92456 ** *
Rentals 26.92 32.14 * ** 26.02 37.36 * *
ManufEmp 18.49 19.32 18.24 20.41 * *
Samehous 58.95 55.08 * * 59.87 55.04 * *
Samest 32.37 34.4 * •
PercpaW 12961 14317 •
PercpaB 5966 9545 * *
# Areas 2848 278 28644 425
* reject mean equality at 10% significance level.
** reject mean equality at 5% significance level.
* * * reject mean equality at 1% significance level.
Table 2: Means Comparison Test for Areas with and without CTSD sites in
1990.
RACE, WASTE, AND LONG-RUN OUTCOMES
1990 Counties 1990 Zip Codes
Black Non-white Black Non-white
Percpa -0.1456 -0.1801 -0.141 -0.145
MedInc -0.1558 -0.1724 -0.1737 -0.1659
MedIFam -0.148 -0.1829
Poverty 0.3991 0.5307 0.3525 0.4317
Unemp 0.2237 0.3666 0.219 0.3081
High School -0.3881 -0.377 -0.2768 -0.3079
College -0.0684 -0.0254 -0.1156 -0.0904
Table 3: Correlations between Race variables and other Socio-Economic vari-
ables in 1990 for all Counties and all Zip codes.
RACE, WASTE, AND LONG-RUN OUTCOMES
All Sites County - 1990 All Sites Zip Code - 1990
Few (<10) Many Equality Few (<3) Many Equality
- - Test - - Test
Black 8.87 12.49 *** 10.8 12.78 **
Non-white 12.24 18.54 ** * 16.47 21.91 * *
Percpa 11784 15689 * * 13774 14836 * *
MedInc 25805 33764 * * 30707 33317 * *
MedIFam 30555 39694 * *
Poverty 14.68 10.77 * * 12.88 12.5
Unemp 6.57 5.87 * * 6.55 6.84 *
Voturn88 50.51 51.16
Voturn92 58.01 58.34
High School 71.68 78.09 *** 75.1 73.68 **
College 14.78 22.73 *** 22.55 23.55 **
Urban 48.86 85.51 * ** 71.47 88.59 * *
Popdens 227.18 1415.66 * *
Medvalue 59646 106080 * * 89598 114848 •**
ManufEmp 21.52 18.24 * * 20.03 21.77 * *
Samehous 56.16 53.15 * * 53.41 53.61
Samest 33.9 35.35 •
PercpaW 14616 15898 * *
PercpaB 9722 11934 * * *
# Areas 1180 186 3355 701
* reject mean equality at 10% significance level.
** reject mean equality at 5% significance level.
* * * reject mean equality at 1% significance level
Table 4: Means Comparison Test for Areas
in 1990 .
with Few versus Many TSD sites
RACE, WASTE, AND LONG-RuN OUTCOMES
Commercial Sites County - 1990 Commercial Sites Zip Code - 1990
Few (<4) Many Equality One More Equality
- - Test - - Test
Black 11.59 14.77 13.78 27.95 • • •
Non-white 15.93 25.15 * * 21.71 39.1 • • •
Percpa 13509 17063 • 13306 11690 **
MedInc 29386 36692 ** * 30034 26628 *
MedIFam 34694 42815 * * *
Poverty 12.77 10.85 13.77 22.22 • • •
Unemp 6.28 6.27 7.16 11.01 •
Voturn88 50.68 49.55
Voturn92 58.19 54.65 **
High School 74.5 77.03 71.88 63.45 * *
College 17.85 24.19 *** 20.6 16.53 **
Urban 67.54 93.34 * ** 77.14 89.43 **
Popdens 720 2231 * *
Medvalue 77599 147065 * ** 93126 85807
ManufEmp 19.42 18.26 20.32 21.27
Samehous 55.25 53.12 55 55.41
Samest 34.36 34.93
PercpaW 14394 13552
PercpaB 9593 9071
# Areas 255 23 387 39
* reject mean equality at 10% significance level.
** reject mean equality at 5% significance level.
* * * reject mean equality at 1% significance level.
Table 5: Means Comparison Test for Areas with Few versus Many CTSD
sites in 1990 .
RACE, WASTE, AND LONG-RUN OUTCOMES
Black
Non-white
PercpaW
PercpaB
MedInc
Poverty
Unemp
High School
College
Urban
Medvalue
Popdens
ManufEmp
Rental
Voturn88
1990 probits - County
-7.2e-05
-(0.08)
-8.3e-04
-(0.84)
1.8e-05
(3.99)
-0.0015
-(0.40)
0.0339
(6.30)
0.0130
(4.98)
0.0084
(2.37)
0.0079
(1.47)
-7.2e-07
-(1.04)
3.9e-06
(0.37)
0.0186
(13.54)
-0.0031
(1.32)
-0.0104
-(6.93)
1.9e-05
(4.11)
1.1e-04
(0.03)
0.0335
(6.28)
0.0130
(5.00)
0.0082
(2.30)
0.0079
(1.47)
-7.2e-07
-(1.05)
4.3e-06
(0.40)
0.0188
(13.96)
-0.0028
(1.20)
-0.0105
-(6.81)
1990 probits - Zip Code
4.0e-04
(3.82)
2.4e-07
(0.96)
-5.7e-04
(2.02)
1.6e-04
(0.33)
0.0011
(4.74)
-0.0016
(6.48)
0.0025
(57.14)
6.1e-08
(1.79)
0.0038
(22.75)
4.9e-04
(4.60)
-2.9e-06
(5.58)
1.4e-05
(7.24)
-7.3e-04
(2.88)
-6.3e-05
(0.13)
0.0010
(4.39)
-0.0010
(3.55)
0.0024
(55.29)
1.5e-07
(4.17)
0.0038
(22.70)
6.3e-04
(6.00)
2.0e-07
(0.78)
-8.le-04
(2.83)
-5.5e-05
(0.11)
0.0012
(5.42)
-0.0016
(6.51)
0.0025
(54.62)
4.le-08
(1.21)
0.0039
(23.10)
6.6e-04
(6.26)
-2.8e-06
(5.45)
1.4e-06
(7.09)
-9.le-04
(3.53)
-2.5e-04
(0.52)
0.0012
(5.07)
-0.0010
(3.72)
0.0024
(52.99)
1.2e-07
(3.40)
0.0038
(23.07)
Note: Numbers in parentheses are t-statistics.
Table 6: Probit Regressions of Site/No site on various 1990 variables.
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Black
Non-white
PercpaW
PercpaB
MedInc
Poverty
Unemp
High School
College
Urban
Medvalue
Popdens
ManufEmp
Rental
Voturn88
1990 probits - County
0.0011
(3.80)
2.4e-06
(1.97)
-0.0032
(2.47)
0.0068
(3.55)
-6.1e-05(0.07)
-6.2e-04
(0.67)
0.0016
(9.45)
1.4e-07
(0.98)
-1.8e-06
(0.99)
0.0010
(2.40)
2.2e-04
(0.32)
-1.9e-04
(0.42)
0.0012
(3.66)
1.9e-06
(1.54)
-0.0038
(2.81)
0.0065
(3.39)
-1.1e-04
(0.15)
-3.le-04
(0.34)
0.0016
(9.51)
1.1e-07
(0.75)
-1.6e-06
(0.89)
0.0012
(2.97)
-3.4e-05
(0.05)
-8.6e-05
(0.19)
1990 probits - Zip Code
7.3e-05(3.19)
3.7e-08
(0.55)
-1.6e-04
(2.18)
4.6e-05
(0.40)
-1.3e-04
(2.33)
2.2e-04
(3.34)
2.2e-04
(18.97)
1.4e-08
(1.69)
2.0e-04
(4.94)
7.4e-05
(3.17)
-7.8e-08(0.61)
9.4e-08
(1.99)
-1.7e-04
(2.60)
3.8e-5(0.32)
-1.3e-04
(2.29)
-0.0021
(2.80)
2.le-04
(18.51)
1.7e-08
(2.00)
2.0e-04
(4.92)
9.5e-05
(4.10)
3.1e-08(0.47)
-1.9e-04
(2.53)
2.1e-05
(0.18)
-1.0e-04
(1.74)
-2.2e-04
(3.34)
2.1e-04
(17.85)
9.4e-09
(1.11)
2.1e-04
(5.16)
1.0e-04
(4.30)
-3.9e-08
(0.31)
9.3e-08
(1.95)
-2.0e-04
(3.05)
2.0e-06(0.02)
-1.1e-04
(1.91)
-2.2e-04
(3.03)
2.1e-04
(17.55)
1.2e-08
(1.41)
2.1e-04
(5.04)
Note: The numbers between parentheses are t-statistics.
Table 7: Probit Regressions of Commercial Site/No Commercial Site on var-
ious 1990 variables.
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County All Sites
1990-1970
2.2e-04
(0.64)
6.1e-05
(0.18)
County Commercial
1990-1970
4.2e-04
(2.32)
3.9e-04
(2.18)
Zip Code All Sites
1990-1970
3.0e-04
(3.17)
2.5e-04
(2.64)
Sites Zip Code Commercial Sites
1990-1970
9.1e-05
(1.73)
8.5e-05
(1.65)
Note: Numbers between parentheses are t-statistics.
Table 8: Probit Regressions of Site/No Site in 1990 on 1970 Race variables.
Black
Non-white
Black
Non-white
RACE, WASTE, AND LONG-RUN OUTCOMES
County Zip Code
Voturn72 -0.0011 -0.0011 -4.1le-04 -4.le-04
(1.93) (1.95) (1.73) (1.75)
Black 6.1e-04 1.8e-05
(1.19) (1.42)
Non-white 4.3e-04 1.6e-04
(0.85) (1.25)
MedFInc 1.1e-06 1.8e-06 -4.2e-07 -4.2e-07
(0.12) (0.20) (1.62) (1.61)
Poverty -0.1378 -0.1138 -0.0057 -5.4e-04
(0.90) (0.73) (1.52) (1.46)
Unemp -4.8e-04 -7.5e-04 -8.9e-04 -9.le-04
(0.21) (0.33) (1.05) (1.07)
High School 4.3e-04 4.1e-04 1.1e-04 1.1e-04(0.45) (0.43) (0.45) (0.44)
College 0.0017 0.0017 -2.8e-04 -2.8e-04
(0.67) (0.67) (0.61) (0.61)
Urban 0.0012 0.0012 3.9e-04 4.0e-04
(5.01) (4.99) (6.70) (6.71)
Medvalue 3.9e-06 3.9e-06 -5.9e-07 -5.9e-07
(1.74) (1.76) (1.40) (1.40)
Popdens -3.8e-05 -3.9e-05
(2.45) (2.45)
ManufEmp 0.0012 - 0.0013 8.0e-04 8.1le-04
(2.55) (2.70) (4.54) (4.57)
Rental -0.0050 -4.5e-04 -4.7e-04 -4.8e-04
(0.54) (0.48) (2.19) (2.22)
PopQuart 7.6e-04 8.0e-04 7.3e-04 7.3e-04
(0.62) (0.64) (1.70) (1.70)
Note: Numbers between parentheses are t-statistics.
Table 9: Probit Regressions of Site/ No Site in 1990 on 1970 Variables,
dropping the areas which had a site in 1970.
RACE, WASTE, AND LONG-RUN OUTCOMES
Voturn72
Black
Non-white
MedFInc
Poverty
Unemp
High School
College
Urban
Medvalue
Popdens
ManufEmp
Rental
PopQuart
County
7.2e-06
(0.03)
6.7e-04
(2.96)
2.6e-05
(0.11)
7.1e-04
(3.19)
8.9e-06 8.4e-06
(3.22) (3.02)
0.0217 0.0110
(0.39) (0.20)
-7.0e-04 -9.2e-04
(0.61) (0.82)
1.3e-04 9.3e-05
(0.29) (0.23)
-0.0010 -0.0010
(1.20) (1.19)
4.8e-04 4.8e-04
(4.77) (4.89)
-3.8e-07 -3.4e-07
(0.44) (0.40)
-3.4e-06 3.4e-06
(1.29) (1.32)
2.0e-04 2.0e-04
(1.01) (1.07)
1.8e-04 1.3e-04
(0.50) (0.36)
1.0e-04 1.4e-04
(0.20) (0.28)
Note: Numbers between parentheses are t-statistics.
Table 10: Probit Regressions of Commercial Site/ No Commercial Site in
1990 on 1970 Variables, dropping the areas which had a commercial site in
1970.
Zip Code I
4.0e-05
(0.39)
3.4e-05
(0.62)
-8.4e-08(0.82)
-1.4e-04
(0.88)
3.2e-04
(0.81)
9.0e-05
(0.82)
-2.1e-04
(0.99)
1.2e-04
(4.47)
-4.2e-08
(0.23)
3.0e-04
(3.98)
-3.le-04
(2.43)
1.1e-04
(0.52)
4.0e-05(0.40)
4.1e-05
(0.76)
-8.4e-08(0.82)
-1.6e-04
(0.94)
-3.3e-04
(0.83)
-8.9e-05
(0.81)
2.1e-04
(0.99)
1.2e-04
(4.46)
-4.7e-08(0.26)
3.0e-04
(3.99)
-3.le-04
(2.41)
1.1e-04
(0.52)
RACE, WASTE, AND LONG-RUN OUTCOMES
COUNTY
A90-70 No Site Gained a Site Had a Site
Black -0.99 -0.70 0.94 * * *
Non-white 1.85 1.99 4.50 ** *
Percpa 1.52 1.53 1.52
MedFInc 1.34 1.35 1.30 * * *
Poverty -5.28 -4.24 * -1.08 * * *
Unemp 2.26 2.16 1.96 * * *
Voter Turnout -1.81 -2.07 -4.64 * * *
High School 25.41 25.22 23.13 * * *
College 5.38 6.23 *** 7.67 ***
Urban 0.73 3.04 ** 2.74 * * *
Popdens 0.11 0.20 *** 0.19 ***
Medvalue 1.49 1.48 1.51 **
Rentals -2.52 -2.24 -0.23 * * *
ManufEmp -1.70 -2.58 -6.89 * * *
Number
ZIP CODES
A90-70 No Site Gained a Site Had a Site
Black 1.68 4.30 •** 4.13 * *
Non-white 5.74 10.09 * ** 10.56 * *
Percpa 1.54 1.46 • * * 1.46 *•* *
Poverty -1.01 1.59 *** 2.13 ***
Unemp 1.95 2.58 ** 2.60 ***
High School 23.55 22.58 21.47 ***
College 13.39 11.94 *** 12.18 ***
Urban 7.92 8.78 8.54
Medvalue 1.63 1.49 •** 1.54 * * *
Rentals 13.48 23.48 • 29.20 * *
ManufEmp -7.33 -9.00 *** -10.43 ***
Number 6973 262 797
Note: The two columns of * give the results of the means comparison test between respectively Nosite/Gained
a site and Nosite/Had a site.
* reject mean equality at 10% significance level.
** reject mean equality at 5% significance level.
* * * reject mean equality at 1% significance level.
Table 11: Means Comparison of 1970-1990 Growth Rates for Counties and
Zip codes .
RACE, WASTE, AND LONG-RUN OUTCOMES
COUNTY
A90-70
Black
Non-white
Percpa
MedFInc
Poverty
Unemp
Voter Turnout
High School
College
Urban
Popdens
Medvalue
Rentals
ManufEmp
Number
No Site
-0.68
2.09
1.53
1.34
-4.46
2.15
-2.39
25.06
5.95
1.44
0.16
1.49
-1.95
-2.90
2829
Gained
0.93
3.89
1.53
1.32
-2.24
2.21
-3.13
23.45
7.34
2.51
0.15
1.50
-1.23
-6.37
86
a Site Had
* •** 2.06
* ** 7.46
1.51
1.29
* ** 0.78
1.98
-7.60
* ** 21.90
* ** 8.84
3.83
0.17
1.58
0.02
• ** -9.32
87
ZIP CODES
A90-70
Black
Non-white
Percpa
Poverty
Unemp
High School
College
Urban
Medvalue
Rentals
ManufEmp
Number
No Site
2.23
6.86
1.52 -
-0.38
2.03
23.05
13.36
8.04
1.62
17.15
-7.84
9120
Gained
6.48
12.55
1.42
3.14
3.35
22.59
11.90
4.85
1.54
30.70
-12.14
116
a
J
*
*
*
*
*
*
Site Had a Site
* * 3.84
* * 11.79 * *
* * 1.48
* * 2.44 * *
* * 3.03 **
22.26
* 13.03
6.37
** , 1.57
* * 33.73 ***
* * -11.02 ***
75
Note: The two columns of * give the results of the means comparison test between respectively Nosite/Gained
a site and Nosite/Had a site.
* reject mean equality at 10% significance level.
** reject mean equality at 5% significance level.
* • * reject mean equality at 1% significance level.
Table 12: Means Comparison of 1970-1990 Growth Rates for Counties and
Zip codes -Commercial Sites.
a Site
$ $
$ 
**
**
**
*c
I
I
RACE, WASTE, AND LONG-RUN OUTCOMES
COUNTY
A90-70 Gained a Site Had a Site
Coef t-stat Coef t-stat
Black 0.36 (0.96) 1.88 (12.54)
Non-white 0.17 (0.28) 2.57 (8.96)
Percpa 0.04 (3.57) 0.07 (10.44)
MedFInc 0.04 (3.96) 0.04 (6.98)
Poverty -0.61 (1.79) 0.37 (1.96)
Unemp -0.13 (0.59) -0.29 (3.06)
Voter Turnout -1.74 (2.96) -3.94 (14.73)
High School 0.82 (1.91) 0.37 (1.93)
College 0.23 (0.88) 0.89 (5.30)
Urban 4.04 (3.26) 5.84 (8.70)
Popdens 0.10 (3.70) 0.11 (6.87)
Medvalue 0.00 (0.14) 0.04 (3.17)
Rentals 0.85 (1.97) 3.28 (15.35)
ManufEmp 0.20 (0.40) -2.39 (10.28)
ZIP CODES
A90-70
Black
Non-white
Percpa
Poverty
Unemp
High School
College
Urban
Medvalue
Rentals
ManufEmp
Gained
Coef
2.74
4.40
-0.07
2.13
0.66
-0.87
-1.37
4.68
-0.14
3.88
-0.11
a Site
t-stat
(3.86)
(4.80)
(4.83)
(3.88)
(2.40)
(1.82)
(2.62)
(3.33)
(5.81)(2.95)(0.28)
Had
Coef
2.50
4.84
-0.07
2.33
0.68
-1.54
-1.21
5.99
-0.10
6.60
-0.26
t Site
t-stat
(5.93)
(9.23)
(8.36)
(8.42)
(4.87)(5.23)(4.14)(8.05)
(6.31)(7.89)
(1.22)
Table 13: Regressions of 1970-90 Growth Rates of Socio-Economic variables
on their 1970 level plus Dummies for Areas that Gained Sites and Areas that
Had sites.
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RACE, WASTE, AND LONG-RUN OUTCOMES
COUNTY
A90-70 Gained a Site Had a Site
Coef t-stat Coef t-stat
Black -0.09 (0.27) 0.73 (4.36)
Non-white -0.35 (0.69) 0.99 (3.25)
Percpa 0.01 (1.45) 0.04 (6.06)
MedFInc 0.02 (2.61) 0.03 (5.52)
Poverty -0.61 (2.06) 0.05 (0.25)
Unemp 0.12 (0.65) 0.18 (1.61)
Voter Turnout -0.51 (0.95) -0.68 (1.96)
High School 0.93 (2.48) 0.87 (3.78)
College
Urban 2.20 (2.27) 3.66 (5.70)
Popdens 0.05 (2.44) 0.07 (4.57)
Medvalue 0.00 (0.26) 0.04 (3.21)
Rentals -0.10 (0.32) 1.02 (4.48)
ManufEmp 0.91 (1.93) -0.40 (1.42)
ZIP CODES
A90-70 Gained a Site Had a Site
Coef t-stat Coef t-stat
Black 0.84 (1.23) -0.01 (0.03)
Non-white 1.67 (1.99) 1.42 (2.78)
Percpa -0.02 (2.20) -0.02 (2.53)
Poverty 0.48 (1.12) 0.31 (1.38)
Unemp 0.10 (0.48) 0.03 (0.26)
High School -0.25 (0.57) -0.49 (1.77)
College -0.55 (1.44) -0.90 (3.27)
Urban 4.11 (3.17) 4.82 (7.01)
Medvalue -0.08 (3.70) -0.02 (1.42)
Rentals -0.52 (0.63) 2.24 (4.20)
ManufEmp 0.62 (2.07) 0.85 (3.61)
Table 14: Regressions of 1970-90 Growth Rates of Socio-Economic variables
on Various 1970 Variables plus Dummies for Areas that Gained Sites and
Areas that Had sites.
